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(57) Abstract: 
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mounted in well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 In Its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6 t 7 of 
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cylinders 13, 14. Cylinder 13 with larger diameter Is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 d, 4 dwg 
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(54) BAJlblJOBKA J\J\H PA3BAJ1 bl^OBblBAHKH YCTPOfiCTB 113 nPO<X>MJlbHMX TPYB 
(57) Abstract 

Mcnojib30BaHHe: flrur pa3Bajn>r;oBWBaHHfl ycrpoHCTB H3 npo^tmbHbEX Tpy6 (nepeKpwBaTejieH, noflBecoK 

XDOCTOBMKOB, <J>HJIfoTpOB M T.fl.), yCTaHaBnCKBaCMbtX B CKBSLHtMHC CymjKOCTb M3o6peTCHHR: BaJIblXpBKa 

coAepaKT Kopnyc (K) 1 c i;eHTpajibHbtM RaHajioM 4, b wraHeii uacTH Koroporo ycraHoaneH nrrynep 5. B 
ctchkc K BbnrojiHCHbi yrjrytineHHfi 6 h 7, b KOTopbix c noMombJO onop 8 h 9 ycraHoaneHbi Tpn Banur/ioirpix 
aneMenra (B3). npwueM onopw 8 ffpyx B3 ycTaHoaneHw b yrjiyDJiemwDC 6 K HenojjBiuKHo, a onopa 9 B3 12 - c 
B03Mo?tKocTbw pa^wanbHoro Bbp^DiuECHiifl M3 yrjiy6neHMH 7. noRusoBMa&i onopa DboioJiKeHa b soy^e AByx 

aKCPy H Tp HTO bUC OTHOCMTeilbHO RpVT* flpyra UHJlWHApOB (U) 13 H 14. ripHHeM U 13 C 60JlbU3MM flMaMerpOM 

ynnoTHCH OTHocirrenbHo ctchkm KOpnyca 1, a U 14 c MeHbmwM jjHaMerpoM Bbicrynaer b i;eirrpanbHbiM 
Kaii an 4 K H nvteeT Kauanbi, coo6n;aioiutie ^HTpanbHbai Kalian 4 c rMRpaaruiuecxoii saMepou 18, 
o6pa30BaBHoft ctchkemm yr/iy6neHHH 7 h Topr;eBbiMH noBepxHOcrakoi U 13 k 14 no/jBHJKHoft onopbt 9. Taxoe 
KOHCTpyKTMBHoe BbtnonHeime BajTbnpBKn o6ecne*iHBaeT ocm> - noBbimcHnc KaMocrea h HaRCJKHOcru 
ycraHOBKH ycrpoftcTB H3 npo<JuuibHfeix Tpy6, a TaxTKe noBwmeHne pa6orocnoco6Hocni cauoft BajibnpBKH m 
B03M07KHocrb pacnmpeHHH /naana30Ha pa6o*iero ^MaMerpa. 1 3. n. $-Jibi. 4 hji. 



-9- 



Description lOnHcamae H3o6pcrcHra]: 



H3o6pereuue othocmtch k odrcacrH 6yperaui h KamrrajibHoro peuoHra He$THHbix m rasoBbix. CKBasuH m 
npc^Ha3HaMCHo, b nacTHocTH, fl/iH paaoajibqpBbiBaHHH ycrpoHCTB ro npo<j)HJibHbix rpy6, ycraHaanHBaeMbix 

B CKBaJKHHC npH lOOJIHI^HH 30H OCJTOTKHeHHH, BOOHHKaiorQJDC B npOI^CCCC 6ypCHHH CKBaJKHH VL ITpH 

BoccraHoaneHMM repMenwHocru occaAHbix kojiohh. 

MasecTHa BajibupBxa jyin pa3BajibnoBbiBaHHH ycrpowcTB M3 npcxJuinbHbix Tpy6\ coAepsanjaH Kopnyc, 
npHcnocodncHHbift ^ coeflHueHHH c KonoHHofi oypmibHboc Tpy6. c i^eirrpanHKbiM KananoM h 
yrjiytSjiemuzkoi b ctchkc, b Koropwx ycraHOBncHbi c noMombio onop Tpn sanbuyioirtHX aneMeirra. 

HeAOCTaTKOM aroro ycTpoMCTBa hbjihctch to. «rro BaJibuywmMC aneueHTtj npH pa3BanfaupBbiBaurai Tpy6bi 
nofl A eHCTHKeM ynpyroro aneMeHra hoctohhho Haxon5rrcH b ohhom nonoxeHHH. IloaTOMy npw 
neooxonHUOCTH chh3ht*> pannanbHbie Harpy3KH Ha npcx}>H7ibHbift nepeKpbinarejib npu ero ycraHOBKe b 
CKBajKHHe, HanpMMCp. npH pcmohtc noBpcjRACHHM oocaAHOH KOJioHHbJ b wjjfi meneBOH nep$opanHH, AaHHan 
BajibupBxa HenpHMeHHua, nocKOJibxy H3-3a hcbosmok hocth cHMHemiH panKanbHon Harpy3KH Ha oocanHyw 
KOJiOHHy nponcxonwT ce najibHeinnce paapymeHHe. 

3a^awevi HootfperemtH HB/iHerca noBbmieHwe KanecTBa h h^acjkhoctm ycraHOBKH ycrpoHcroa H3 
npo$HnbHbix rpy6, ycraHaaJiHBaeMbix b CKBaxKHe npw h30JIHUHm 3oh ocjioxHeHHft, BoamiKaiongfx b 
rrponeoce 6yperocH cKBamMH, h npw BoocraHOBneHUH rcpMCTHTOOCTH o6canHwx kojiohh, a Tawse noeurneime 
HaAttKHOCTH h pa6orocnoco6HocrM Ba/ibupBKM h ooecneueHHe boomowhocth pacnmpeHHH nnanaooHa 
pa6o*iero nwawerpa 6c3 H3MCHCHMH nwaMCTpa Kopnyca a^hhopo Tnnopa3Mepa canon BajibopBKH. 

TexHHMecKHM pe3yjibTaT A 0CTHraeTCH tcm, mto b BanbnoBKe hjih paaaanbUpBbiBaHHH ycrpoficTB H3 
npo^tuibHbDC Tpy6, coAepKameft Kopnyc. npncnoco6neintbrii jym coenMHeHMH c kojiohhoh 6ypnnbm>ix Tpyt>, c 
i;eirrpanbHbQ4 Kananou m yrjiy6jreHMHMH b creHKe, b Koropbix ycraHOB/ieHbi c nouoiqbio onop rpw 
Bantxqyxragax aneMeHra, onopa ohhopo Ba/ibi^yion^ero aneMenra ycraHoaneHa b yrny^jieHMM Kopnyca c 
B03MOXHocrbio p annan bHoro BbiABMJKeHMH to Hero. PaflwajifaHO noABHKHan onopa bwabbokhopo 
BajibnyK>xAcro aneMeirra mojkct 6btrb BbmojiHena b bhac nnyx AHaMerpanbHo pa3HOBeJXHKKx njuncRnpoB, 
3KCH l cHTpH i ZHbtx oTHOCMTenbHo ppyr jxpyra^ npwMCM ujujimhap onopbi c 6ojibnmM nHaMerpoM yiUIOTHeU 
oTHOCHTcnbHO Kopnyca m o6pa3yer co crtimaMn yrjiyGjiemw rwApaaniwecKyio KaMepy, coo6meHHyw c ero 
UeHTpanbHbOJ KananoM. 

Ha ^ht. 1 npeACTaaneH o6iukm bx^ BanbupBKH; Ha <j>nr- 2 pa3pe3 A-A Ha ^vsr. 1; Ha <Jnr. 3 pa3pe3 B-B Ha 
^sir. 1; Ha <}>nr. 4 oocanHan KonoHHa c ycTaHoancHHbDrf npo^OTbHbiM nepeRpbraaxeneM c noMombw 
ouncbiBaewoM Banbi^OBKH. 

Ba/ibnoBKa pjw pa3Banbn;oBbtBaHHn ycrpowcTB ro npo^mibHbix Tpy6 coAcpjnrr Kopnyc 3 c pe3b6ott 2 nJin 
npucoeAHHeHitH ee k kojiohhc 6ypHjibHbix Tpy6 3 h ueHTpanbHbO^ KaHanovc 4, b hhmhch vacrra Koxoporo 
ycraHoancH nrryuep 5. B ereiiKe Kopnyca 1 BbmojnieHbi yrjiyfmeHiv* 6h7, b Koropbix c noMomwo onop 8 w 9 
ycTaHoaneHbt Banbuyioinjie aneMeHTw 10. 11, 12. IlpmceM onopbi 8 RByx Ba^biiyioimix sjieMCHTOB 10 n 11 
ycTaHOBncHbi B yrjiyoVieHHHX 6 HenoAHtURHo, a onopa 9 Bajituyioinero aneucHTa 12 c BO3MO3KH0crbio 
panHanbHoro BbniBHJKeHiifl H3 yrnytwieHMH 7. IloflBiuKHaH onopa 9 Banbuyx>n^ero aneMenTa 12 Bbmonneiia b 
bhrc nnyx 3Kci;eHTpiiMHbix oTHOCMTejibHoro npyr ppyr^. uyimtHf^poB 13 w 14, MMeromnx pa3Hb»ie ^laMrrpw. 
npmeM muu i HA P 13 c 6ojibmHM nHaMerpoM yiuioTHCH OTHocHTenbHO ctchkh Kopnyca 1 c noMombio 
ynjioTnemiH 15, a uhjxioiot 14 c MeHbnmu flMawerpoM Bbicr-ynaer b uetrrpanhHbdf Kanan 4 Kopnyca 1 *icpc3 
OTBepcTHe 16, BbmonHCHHoe b creHKe, h MMcer KaHanw 17, coo6n^aiomHe u^eHTpanbHbm Kanaji 4 Kopnyca 1 c 
ruApaBJiMMecROM Kai^epoA 18, o6pa3OBaHH0H creHKaMM oTBepcTMH 16, ypjiyojieHHH 7 b KOpnyce 1 h 
TopueBboxw noBcpxHOCTHMM ujuiHHnpoB 13 m 14 noflBmKHOH onopu 9. 

PaooTa BanbupBKM noflCHnercH Ha npwMepe BoccrraHO bj i chhh repwcTiwHocm o6canrioft KonoHHbt npw 

06pa3OBaHHH b Hew TpeUHUHbl. 

B 30He 19 HapynicHHH rcpMcnwHocTH o6canH0H KonoHnbi 20 npenBapHTcnbHo ycraHaBnuBaiox 
nepcKpfciBaTent 21 M3 npo^unbHbtx Tpy6\ nyxeM pacumpeHWH ero AaaneHueM jkhakocth. 3aTeM Ha kojiohhc 
6ypH/ibHbix Tpy6 3 BHyrpb ncpcKpwBaTCJin onycKaioT BanbuoBKy w Bpan^eioieM, c noAauew bhto KOJioHHbi 
6ypnnBiit4x Tpy6 3, nammaiOT pa3Bant>upBb[BaTi> npo^nntJibre xpy6t>i nepeKpbiBaTenH 21 c OAHOBpeMenHoit 
npoMbiBKOft TKHAKocTbio, 3aKaqHBaeM0w b Tpy6w noA AanneimeM. flpw 3T0M, b ueHTpanbHOM KaHane 4 
Kopnyca I, 6naroAapH Haruwiao urrynepa 5, A aBneHHe whakoctm B03pacTaer w. B03Aa»CTByH Mcpeo 
OTBepcrwe 16 b creHKe Kopnyca 1 n Kana/ibi 17 b nummAPc 14 hoabhjkhom onopw 9 na TopueBbie noBepxnocru 
HKnHHApoD 13 vi 14, ou^BuraeT eani>uyTornHM on&ueirr 12 H3 ymytxrieraiH 7 Kopnyca j\o ynopa b creHKy 
nepeKpfaLBarenn 21. OnHoopcMCHHO ucBtARBHUKiiiAc Banbuyioujue oJieMcitrbi 10 m 11 Tanae ynnpa»rc5i b 
creHKy nepeKpw Bare/in. ^anee i nanbuyioinMe aneMeHTbi noA AeMCTSMeM cooa^hhoh paAwanbHofi Harpy3KH, 
npoKaxwEjayict. no oaiyxpeicieii noocpXHocrM rrpo<}»nnt>iiL4x rpy6, paaBanbUOBbiBaior mx h nnorHO 
npHKarbiBaioT k creHKe oocaAHOH Konotatbi 20. npu noAXOAe k 30ne 19 HapynicHHH repMCTHMHOCTM o6caAM°H 
KonoHHbt 20 Aannciine npOMbiBo^cion mnA KOCrrM cimmaior a° MMHMwanbHoro, npw KoropOM He nponcxoA^rr 



BUAHraterafH paAwaJTbHo-noABHTKHOPo Banbijyiomero anewcHTa 12 ro Kopnyca 1, h pa3oamj^0BbiBaHne 
npo$Hni>Hbix Tpy6 Bepyr ao o6pa30BauxiH wwHHManbiiono flHauerpa flByww cMemnhrMH MesbiflBMmHMMii 
Bamai^yionQSMXi ancMeHTaMH 10 u 11 m Bbmoura ion ^wmch aaeMeHTOM 12, sor^a oh hsuco^btch b hcxo^hom, ue 
Bbi^BMHyroM nonoxceHHH. Ilpw ctovi pe3b6oBbie coe/jMHeHMH npcwJjwibHbLX Tpy6 nepeKpbiBarenff 21 TaKMe 
pacamp*coTc*i HHyTpeHHeno ^naMerpa npo^tuibHbix Tpy6, o6pa3yevioro npw nx pa3BanbqpBbiBaHHM b 

30HC HapytUeHHH, MTO CHIUKaCX /JO MHHHMajlbHOM BCJUlMHHbl ^aaHCHMC Ha CTCHKy o6ca^HO« KOJIOUHL* 20 B 

30HC 19 HapyraeHn« ee repMcniMHocTM. 

Ilocne npoxoaflenHH soHbi 19 HapyinemiH rep mcthwhocth , r^e onaciiocrb paapymeuuH o6ca^H0M kojiohhu 
orcyTcreyer. bhobb noRHHMaiOT flaaneHHe npoMUBOHHofi jkhakocth m pa3Ba/ifaiipBt4BaHMc nepeicpbi Bare/in 
BCAyr no TexHonoreoi, ormcaHHOM Bbraie. 

IIO OKOHHaHHH pa3DaJlbUOBWeaHKH KOTIOHHy 6ypWIbHblX Tpy6 3 C BaJIblJOEKOM nO^HHMaiOT H3 CKBajKHHU. 



Claims |<tx>pMyna H3o6perenii5i|: 



1. BajitaUOBKa n/ui pa3BajifaH0BfaiBaHKH ycrpoficTB w3 npo$H/ii>Hbuc xpy6, cojjepmamaa Kopnyc, 
npncnoco6neHHwA juih coeflHHeHMH c kojiohho£1 6ypMnMbuc Tpy6\ c ueHrpanbbHbiM KaHanoM u 
yrJiy^JiCHKHMM b creHKe, b KOTopbtx ycranoDJieiiu c noMonnjo onop rpn Bantqyiointix araeMeirra, 
oTJumaioiz^aHcH TeKt. uto onop a onHoro Bantuyiomeno aneweHTa ycraHoaneHa b yrviyoVieHHH Kopnyca c 

B03M03KHOCTUO pap^fajIbHOPO BfelJJBJOTdlHH H3 HCPO. 

2. BanbHOBxa no n. 1, otjihm aiomaHCH tcm, mto paAHanbHo noflBJUKHaH onop a BbmemKHoro Bajibuywn^cro 
aneMcirra BbmojraeHa b hhrc fleyx njiaMeTpamjfo pa3H0BennKHX uwutu^poB* 3Kcn£HTpmHbix OTHOCHTenbHO 
npyr npyra, npiraeM ojhjihhrp onopbi c 6ojibuofM nwaMerpoM yiuioTHCH oTHOcsrrejibHo Kopnyca m oopaoyer co 
creHKaMM yrJiyfineHHM b KOpnyce rtojpaararaecKyio KaMepy, coo6meHHyio c ero ueHrpajisHbCM KaHanou. 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 
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Affidavit Of Accuracy 

Russian to English Patent Translations 



Kim Stewart 
TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 



Signature, Notary Public 



Vp'of^S My coromusion explrw 03-22-2003 






Stamp, Notary Public 
Harris County 
Houston, TX 
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